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Syllabus for Bioseparation Engineering

1. WREYHZSI Lecture Hours: 32

2. WA 928G 22 Laboratory Hours: 0

3. W22 Colloquial Hours: 6

4. AR N BN Individual Study Hours: 32

5. %4y Credits: 2

6.  JFURFAESI R wRib PR R W) 0 20, 75 I AT BLANED - Occurrence: Summer Course

7. B IRFE  Prerequisite(s):

Programming-related courses* (*Recommended, not required as prerequisite)

8.  URFEMEE Course Description: 100 FLLA, 23] 2R LA SR H .
This course focuses on the separation, extraction, and analysis of biological
macromolecules, including biotechnological products, along with their technical
principles. The curriculum is divided into two parts: Part | covers the properties of
biological systems and the principles and applications of key techniques such as tissue
and cell disruption, precipitation, centrifugation, adsorption, column chromatography,
filtration, and membrane separation. Part 1l provides case studies on the isolation of
various bio-active molecules from diverse biological tissues.

9.  PREETUYZE AR Course Outcomes:
By the end of successful completion of this course, the student will be able to:
1. Classify and Characterize Biomacromolecules: Explore the structural properties and
biological functions of key macromolecules, including proteins, nucleic acids, and
polysaccharides.
2. Master Extraction and Separation Methodologies: Gain proficiency in core techniques
such as centrifugation, column chromatography, electrophoresis, and ultrafiltration,

including their operational principles and applicable scopes.
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3. Grasp Fundamental Technical Principles: Delve into the chemical, physical, and
biological mechanisms underlying various separation technologies to understand their
working logic.

4. Execute Tissue and Cell Processing: Acquire hands-on skills in isolating biomolecules
from plant and animal sources, covering cell disruption (lysis), solubilization, and
specialized purification protocols.

5. Utilize Analytical Instrumentation: Perform qualitative and quantitative assessments
using spectrophotometry, electrophoresis, and mass spectrometry, while mastering data
interpretation and analytical modeling.

6. Enhance Industrial Problem-Solving Abilities: Apply theoretical knowledge to resolve
real-world production challenges through case studies, fostering critical thinking and
practical troubleshooting skills.

7. Integrate Theory with Laboratory Practice: Deepen comprehension through direct
observation and hands-on execution of extraction and separation workflows in a lab
setting.

8. Build a Professional Foundation for Bio-Industries: Establish the essential theoretical
and practical framework required for careers in biotechnology, pharmaceutical R&D,
and biomanufacturing.

9. Broaden Perspectives on Practical Applications: Recognize the pivotal role of
biomacromolecules in genetic engineering, drug discovery, and the development of high-
value biotech products.

kN A 520 /0B Course Content, Laboratories and Laboratory Hours (513,

WA MR | Colloquial Hours (& M, %4 MR

Unit 1 -Introduction to Bioseparation Engineering (2 Class Hours)

The objectives and significance of bioseparation in bioengineering. Basic principles and
common technical methods of biological separation.

Unit 2 -Properties of Biological Systems (2 Class Hours)
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Analysis of various biological systems and the properties of biomacromolecules,
including molecular size, structural integrity, and the relationship between structure and
biological function.
Unit 3 -Essential Bioseparation Techniques (2 Class Hours)
Fundamental methods including tissue disruption, precipitation, extraction, adsorption,
and centrifugation.
Unit 4 -Chromatography: Principles and Systems (3 Class Hours)
Principles of chromatographic separation systems. Types of chromatographic media,
instrumentation, and specialized methodologies.
Unit 5 -Protein and Enzyme Purification from Animal/Human Tissues: Design, Process,
and Analysis (4 Class Hours)
5.1 Isolation of active enzymes from animal tissues (case study).
5.2 Separation of proteins from human plasma.
Unit 6 - Production, Separation, and Quality Control of Recombinant Proteins:
Therapeutic Proteins Including Antibodies (4 Class Hours)
6.1 Insulin: production and purification processes.
6.2 Antibodies: manufacturing, separation, and quality control.
Unit 7 - Bioactive Polysaccharides from Animal Tissues: Separation, Analysis, and
Clinical Applications (4 Class Hours)
7.1 Purification of heparin from porcine small intestine and activity assay.
7.2 Extraction of chondroitin sulfate from bovine cartilage.
Unit 8 -Plant-Derived Bioactive Macromolecules (3 Class Hours)
Isolation of naturally occurring bioactive macromolecules from plants: principles,
methods, and potential applications.
Unit 9 -Interactive Discussions and Presentations (8 Class Hours)
Student-led presentations, case discussions, and group reports to consolidate course
knowledge.

A% 5 R SEE  Grading:
Final grades are based on a 100-point scale:

Assignments: 40%
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Raja Ghosh, Principles of Bioseparations Engineering, 1% , 2006, 981-256-892-1
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Jinping Li

BT Course Lecturer (ZF):

e L,



